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amplify by PGR, 
diversify Into next 
generation library 
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Bond Formation Selection 



capture active 
catalysts with 
immobiiized 
avidin 
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substrate2 — bfotin. 
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diversify into next 
generation library 
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cleaved by 
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cleaved by 
HInFI 
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parent molecule 1 



template encoding 
parent molecule 2 



3'-GCTCGTCGTGGTCG 
5'-CGAGCAGCACCAGC 



3 • -GCTC6TCGTG6TCGCTCAG6GC 
5 • -CGAGCAGCACCAGCGA6TCCCG 
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5'-CGAGCAGCACCAGC(j 



3 • -GCTCGTCGTGGTCGCTCAGGGCg 

5 ' -CGAGCAGCACCAGCGAGTCCCG^QS 
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5'-CGAGCAGCACCAGC( 



3 • -GCTCGTCGTGGTCGCTCAGGG 
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CTGAGGATG 
GACTCCTAC 



CCC6AGGTT-HN— R 
GGGCTCCAA-3* ^SEa '0 /Vo:3/ 



GTTGCCCGAGGTT-HN— R . J 
CAAtGGGCTCCAA-3! {;sc-<3C lO /vo.t^ 
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A-C-G-C-T-CrG-C-G-A-T-G-G-T-A-C-G-A-A-T-T. . . 3 
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Template-N^^^ 
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Template 
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# Of mismatches: 0 30303030303 03 
products— ^ ^ wm ■ m ^ ^ - 
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n=l, 25 nM 
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n=l, 125 nM 



30 

time (min) 

- n=10, 12.5 nM 

- n=10, 25 nM- 
n=10, 62.5 nM 



-J^"' n=10, 125.nM 1 



mis, 12.5 nM 
mis, 25 nM 
mis, 62.5 fiM 
mis, 125 nM 
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TGGTCCGGAGCCGCC GTGACGGGT GATACCACCTCCGAGCCGAGGAGCCG-3' 
one template 



1,025 total 
starting 
materials 
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/rr"TGGTGCGGAGCCGCCG NCNANCNN GATACCACCTCCGAGCCGAG6AGCCG-3' 
l^,,^^::::::::;/^ mlxlure of 1.024 templates ^^se u 1 0 Arf^ ii) 

O blotin^ ^se a j o a^o: /t) " 

HS^CACTGCCCAC-5' one reagent 



tenriplate-<lirected 
translation of DNA 
library into synthetic 
compounds 
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reagents 
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theoretical 
products 
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1) //7 tT/zr? selection with 
streptavidtn beads . 

2) PGR amplification 
of selected products 

5' -TGGTGCGGAGCCGCCG???????ZGATACCACCTCCGAGCCGAGGAGCCG-3 ' 

DNA encoding selected and amplified molecules 
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characterize by DNA. 
sequencing arid digestion 



5 ' -TGGTGCGGAGCCGCCGIGACGGGI6ATACCACCTCCGAGCCGAGGAGCCG-3 ' 



•primary product 
(1 ,000-fold 
enrichment) 
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independent 
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preannealed in water?: . 
product ► 

template — > 
reagent b 



M M M ; S*!- 

tQ-CX. 




i 

o 

i 



« 1 



lilt 



1 1- 11. 

f f-^ .l I So. 

8 , \ - sg 



M 1 : ^ oS 



1 

3 



i 



i 



o 



9 !S S ? S 



CA CO Q. Q- CO CO 

m OQ CO CO ffi m 

Q. Q- X X Q. CL 



< 



0*00 



c^ 



1 1 I i 11 

ui C8 uj a tu a 





^1 



i 




a. 



i 




11 51 1 

-CT3 fo-a -Q, 
a £ 



cTJ ro'g "5. 
a> P o g 




I 



Evolviing Plastics 

•How can ampllfiable information be translated into nnaterials with specific 

properties (e.g., plastics)? 
•Nucleic acids can fold into complex structures; 





react 



repeat- 



•Requirements: 

-Unkage between Information and product: need living polymerization 
-Selection for desired materials: gel electrophoresis, sedimentation, 

mechianlcal sorting, solvent partitioning 
-Chemical compatibility with DNA: stability In Water 




select 
polymers 




•Ring-opening metathesis polymerization (ROMP, R. Grubbs) is 

mediated by a ruthenium catalyst 
•ROMP Is aqueous-compatible and Is a living polymerization 
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Evolving Plastics | 



£.53 



monomers: _ _ 

1 
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Evolving plastics 



- — - - Ttionomer, - - ' - 



random DNA/RNA ligated 
tx» metal center 




select for desired polymers and 
consequently; the desired catalysts 



library of potential catalysts; each unique 
by nature of DNA/RNA appendage : 




pool of desired catalyst 
molecules (which can be 
amplified by nature 
of DNA/RNA) 



I) amplify & further 
diversify DNA 

li) append to ligand 
backbone 




add monomer 
and repeat 




new library of potential 
catalysts, enriched in 
selected activity : _ 



pool of DNA/RNA-transition 
metal catalysts evolved towards 
the selected activity AND their 
desired polymer products . 
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PdCl2, NaOAc buffer, 
aililtrlfluoroacetamide 
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R=s 2 -deoxyri bose 
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